Abstract: Field and laboratory data and theoretical analyses reported in the literature suggest that the rate of dissolution of minerals depends on the density of dislocations in the crystal structure. However, new data for the re action of sanidine at 95°C in dilute aqueous solutions at pH = 3 show no significant differences in the rates or stoichiometry of mass release for undeformed and experimentally deformed sampies with low and high dislocation densities, respectively. Stoichiometric and thermodynamic analyses of the aqueous solution data suggest periods of initial preferential release of K relative to SiOz, followed by stoichiometric release of K and SiOz, and then incongruent precipitation of a silica-bearing phase. However, the Na to K release ratio is greater than the stoichiometric ratio in the sanidine. Preferential secondary mineral precipitation at deforma tion features leads to AI:SiOz ratios that are lower in solutions in experiments with deformed sanidine than in the undeformed sanidine experiments. Scanning electron microscopy shows development of etch pits in both deformed and undeformed specimens, but the relation between etch pits and dislocations is equivocal.
Introduction
An understanding of the rates and mecha nisms of mineral dissolution is relevant to a variety of problems involving water-rock inter actions, from weathering and acid rain effects to metasomatism and nuclear waste isolation. The association of mineral dissolution and crys talline defects, recognized in both field and lab oratory data, has prompted theoretical studies of energetic and kinetic relations among strain, surface, activation, and re action ener gies, and the reactive surface area of dissolving minerals. Nevertheless, few measurements have been made of the rates of mineral dissolu tion as a function of crystal defect density. The purpose of this communication is to present data for the rate and stoichiometry of dissolu tion of undeformed and deformed sanidine, having low and high dislocation densities, re spectively. These data provide constraints on theoretical analyses relating dissolution rates to dislocation density.
Etch pits in surfaces of naturally and artifi cially weathered feldspars are generally thought to be associated with the intersections of dislo cations and the mineral surface (dislocation outcrops) (Lundström, 1970 ; Wilson, 1975 ; Berner and Holdren, 1977, 1979) , or with twin boundaries where strain or dislocations are concentrated (Siefert, 1967 ; Eggleton and Buseck, 1980) . Selective dissolution at disloca tions suggests that the rate of reaction is related to dislocation density. In theoretical analyses, it has been proposed that dissolution rate is strongly dependent on dislocation den sity (e.g. Aagaard and Helgeson, 1982 ; Blum and Lasaga, 1987) . This has enormous implica tions because dislocation densities can vary by many orders of magnitude between crystals and within different parts of single crystals (e.g. Willaime and Gandais, 1977) . On the other
